ABSTRACT The characteristics of tree species in a riverside forest were investigated from forest inventory and tree ring analysis of stem transection in three quadrats (100 m2 each) along the Duda River in Macarena National Park, Colombia. As the distance from the river channel became longer, the number of individual trees decreased from L03 to 45 (/100 m2;, while the canopy height increased from 10 m to 20 m, the diameter at breast height @BH) increased from 10 cm to 25 cm, and the summation of (DBII) 2H also increased from 1..39 m3 to'1,1.62 m3. Cecropia membranacea was widespread in all the quadrats. This species has the characteristic of fast thickening growth in the early stages but the cycle between establishment and death is shorter than L0 years even in a landside quadrat. Because the vessel diameter is larger than 250 4m, however, it is estimated to be one of the first tree species to be established in a riverbank. Ficus insipida and Piptadenia flava are believed to be canopy species because they have a large vessel diameter and their growth rate is steady. On the other hand, species with a small vessel diameter such as Guarea guidonia and Inga bomplandiana mainly have thickening growth rather than extension growth and remain as the medium and shrub species.
In the Amazon where the topographic slope is gentle, rivers sometimes meander and the river water which pours over the channel in the upper course during the rainy season covers both sides with at-2 months lag (Sternberg, 1998) . In the Amazon Basin, in particular, the hinterlands over a few tens of kilometers are inundated up to several meters in depth during March to August (Junk, 1997) . Some species have evolved themselves by developing aerial roots, buttress roots, stilt roots in order to adjust to the soft ground and the long-term non-oxygen condition of rhizosphere (Ogawa et al., 1984 , Worbes et al., 1992 , Worbes, 1997 .
In the upper Amazon near the Andes Mountain Range, on the other hand, the river channels are narrow and are suddenly inundated by the north-south revolution of the intertropical convergence zone (ITCZ). (Han et al., 1999) . However, it is not always eroded. When the flood is over, the debris is deposited. The meandering of rivers brings about not only erosion but also sedimentation.
The vegetation of riparian forests of Duda River has been reported. Hirabuki (1990) 
Methods
Fieldwork was carried out in a riparian forest in November, 1998 (Fig.l) . Quadrat 51 was set up at a place 50 m from the river channel, 52 was set up at a place 120 m from S1, and 53 was set up 60 m in the interior of 52. All quadrats were equally 100 m2. The forest inventory (counting the number of individual trees of each species, measurements of tree height and diameter at breast height, DBII) was carried out in each quadrat. Hirabuki (1990) reported that there had been a riparian forest in 53 before the flood of 1986. Tree stems of representative species were obtained at the height of 1 m by a saw ot an increment borer in the vicinity of each quadrat (Table 1) . Three species were obtained from both 51 and 52, and seven species were obtained from 53. They were taken to a laboratory and were polished by sandpaper attached to a grinder (Nichika, RG-5) after mounting the cores in a rectangular piece of wood (25X25 mm) with a ditch of 5 mm width and 5 mm depth. The mesh #100 was used first, #400 was used next, and #800 was used for the finish. Both surfaces of tree disks were polished in the same manner. The samples were used to measure the tree ring width by a X-Y counter (Nikon, SC-112) connected to a measure scope (Nikon, and to investigate the vessel parameters with image analysis software (Mitani, Mac Scope Yer.2.5) after inputting the images from a CCD camera (Tokyo Electronics, CS5510).
RESULTS
The number of living trees of over 2. (Hirabuki, 1990 , Hirabuki et al., 1991 , Hara et al., 1999 ).
In 52, however, the tree age of C. membranacea (7.08 = 1.25) is nearly equal to that of L bomplandiana (7.67 *'l'.25), and it was smaller than G. guidonia (10.17 t 1.40). The difference extended further in 53; the tree age of. G. guidonia was 14.35 * 3.25,while C. membranacea was 9.44 * 2.22, E insipida was 17.0 x. 2.89 and, P. flava was 19.2 * 3.70. This is not inconsistent with the fact that the 53 had been a riverbank before the flood of 1986, and P. flava had been established before the flood. However, the number of C. membranacea established before 1986 is only 3 among 27 individuals in 53, which contradicts the commonly accepted theory that C. membranacea is apioneer species. Rodrigues (1989) described also that the leaves and stems are eaten from the ants of Azteca, and C. membranacea wither and die due to the insect attack. In fact, most of dead individuals were C. membranacea in every quadrat. Therefore, it is believed that most C. membranacea obtained near 53 are the second descendants of those that were established first. (Fig.3) shows the same trend. But the gradient slows down to a similar level to the other species after the abrupt initial growth. This initial growth is clearer when compared by the growth rate, which is defined by the percentage of ring width in a given year of the cumulative ring width up to a year before (Ohsumi, 1987) . Figure 4 is the interannual variation of growth rate of 5 species. The initial growth rate of C. membranacea and I. bomplandiana is prominent, but it drastically decreases after a couple of years. Crawford (1992) The diameter of vessels formed in 1998 was compared (Fig'6) 
